Substantial changes in the hydroecosystem of the Zaporizke reservoir have led to a significant transformation of aquatic biocoenoses. As a result, number of some aboriginal fish species have decreased. The regulation of the Dnipro river has contributed to the spread of new species of fish. Over the past 30 years, the ichthyofauna of the reservoir has gained about 20 species of fish that acclimatized and expanded their range. The article presents the results of ichthyological research of 2010-2016. The article determines main causes of the spread of new species of fish, and gives the results of complex monitoring studies on the number and biomass of young alien fish species of the Zaporizke reservoir. It was found that the most numerous first summer individuals of alien fish species are big-scale sand smelt Atherina pontica (Eichwald, 1831), Prussian carp Carassius gibelio (Bloch, 1782), topmouth gudgeon Pseudorasbora parva (Temminck et Schlegel, 1846), black-striped pipefish (Syngnathus abaster Risso, 1826) and pumpkinseed Lepomis gibbosus (Linnaeus, 1758).
Introduction
Under the intensive anthropogenic impact, freshwater ecosystems are most vulnerable ones on the planet .
During the transformation of aquatic ecosystems, the dynamic characteristics of both entire group and its individual elements, were changing (Johnson et al., 2014; Volke et al., 2015) . Due to insufficient ecological plasticity, number of some aboriginal fish species have critically reduced. It is considered that one of the reasons for reducing habitats and number of aboriginal species is the spread of alien hydrobionts, which dominate by the level of physiological polyvalence (Douglas et al, 2015) . Some species of fish are in the ponds of the Dnipro River for short time, but they are rapidly increasing their numbers and creating competition for native species. For example, the pumpkinseed Lepomis gibbosus (Linnaeus, 1758) got to the Zaporizhske reservoir 15 years ago (Holoborodko et al., 2016) , but it is already found in Samara Bay. In the summer, its capture reaches 200 kg daily. Such changes in hydrobiocoenoses of water bodies damage the fish industry. Since the Ukrainian reservoirs are the "gate" for biological invasions of Europe's reservoirs, determining the number and biomass of alien species of fish will provide the development of short-term and long-term forecasts for assessing their impact on aboriginal ichthyotcoenoses and determination of their impact on the biological productivity of water bodies (Lotz & Allen, 2013) The results of current researches devoted to the studies of biology, ecology, and spreading of invasive species in multiplepurpose water bodies (Douglas et al, 2015) , as well as the socio-economic consequences of biological invasions (Lotz & Allen, 2013) . Active people`s economic activity, regulation of the flow of the Dnieper River and its tributaries caused significant changes in the existence conditions and biological diversity of the ichthyofauna of the ponds of the steppe Prydniprovya (Holoborodko et al., 2016) . Only in the last 30 years the ichthyofauna of the Dnieper has enriched by almost 20 species of fish, which have acclimated, expanded their area and now they have their functions in the ecosystem. The anthropogenic factors influencing the species composition of ichthyocenosis include technical and fishery factors (Bulakhov et al., 2008 , Douglas et al., 2015 . Technical impact on reservoirs is associated with the creation of artificial reservoirs such as various reservoirs, heat sinks, irrigation canals, etc. Fishery measures include the introduction of new species of fish into reservoirs, which has both advantages and disadvantages (Semenchenko et al., 2015) . The study of the current state of ichthyocenosis for solving important economic issues regarding the conservation, enrichment and rational use of aquatic biological resources is the basis for studying the biodiversity of fish under conditions of continuous invasive process.
Results and Discussion
Currently, about one third of the fish species of the Zaporizhske reservoir are adventive, they have not fully implemented the adaptation potential, and the effect of their introduction is still difficult to predict. Similar changes in the structure of the reservoir's ichthyofauna can damage both the ecosystem of the reservoir and the fish industry, since invasive fish are often food rivals of young industrial or rare species of fish. At all stages of the existence of the Zaporizhske reservoir, the ichthyofauna of the reservoir has significantly transformed (Fedonenko et al., 2008) . According to various estimates, in the structure of the modern ichthyofauna of reservoir there are 52 species of fish, which are representatives of 14 families. Compared to the river period of the Dnipro River, its number of fish remained at the same level, but the species composition of the ichthyofauna changed radically due to the distribution of new species of fish (Table 1) . Our data
In recent years, there was an intensive process of reforming the species composition of the Zaporizhske reservoir fauna. The complex of anthropogenic and ecological factors, which caused radical changes in ichthyocenosis, has significantly influenced the structure of the ichthyofauna. An increase in the number of species is caused by several factors. First of all, after the disappearance of the Dnieper rapids and with the increase of mineralization, the process of self-resettlement (Fedonenko et al., 2008) began, resulting the appearance of the following species of fish from the southern regions: the Black sea shad A. pontica (Eichwald, 1838), (Bulakhov et al., 2008; Novitsky & Semenova, 2010) , the Three-spined stickleback G. aculeatus (Linnaeus, 1758) , the Black-stripped pipefish S. abaster Risso, 1826 (Fedonenko et al., 2016) , the big-scale sand smelt A. pontica (Eichwald, 1831), the Black and Caspian Sea sprat C. cultriventris (Normann, 1840), Brauner's tadpole-goby B. brauneri (Beling et Iljin, 1927) , Azov percarina P. demidoffii (Nordmann, 1840 (Temminck et Schlegel, 1846) , has entered the reservoir, which unlike the silver carp and grass carp, was acclimated and extended its area throughout the water area of the Zaporizhske reservoir and its subterranean river systems (Bulakhov et al., 2008; Fedonenko et al., 2008) .
The appearance of new species was also associated with the deliberate release of exotic fish. Thus, in the reservoirs of the Dnipropetrovsk region, pumpkinseed L. gibbosus (Linnaeus, 1758) has appeared and it was well acclimatized and broadly extended its habitat (Fedonenko et al., 2015) . Since this alien species is a predator, it can potentially damage valuable industrial fish species, since it feeds on invertebrates, and sometimes eggs and young fish. Each year, within the industrial agglomerations, there are marked catches of single aquarium exotics (Kochet et al., 2002) , for example, guppy, representatives of the family Poeciliidae, ancistrus, representatives of the family Loricariidae, plectotomyces of the family Loricariidae, astronotus, Cichlidae, and even piranhas, Characidae, which have entered the reservoir as a result of the intentional issue by careless aquarists.
Annual monitoring of coastal areas of the reservoir allows determination of the species composition of the ichthyofauna and estimation of the number and biomass of fish.
Among the studied first summer fish of alien species, the greatest number and biomass had Prussian carp C. gibelio ( ; in denominator there is biomass, g/100 m 2 ; "*" -shows the species met separately;
"-" -shows that the species did not appear in catches.
Minor figures of the number characterized the Knout goby M. batrachocephalus (Pallass, 1814) and Brauner's tadpole-goby B. brauneri (Beling et Iljin, 1927) and were 0.49 and 0.02 per 100 m 2 , respectively, but the catch of gobies by the tuck seine was hampered by the fact that the gobies are hiding in burrows or under stones, where allowed gear is not always effectively used. Of course, it would be desirable to use dredges or electro-devices for the perfect catches of the gobies, as used by the ichthyologists of Europe and America. The Black and Caspian Sea sprat is a planktophagus, which acts as a food competitor to fish fries and herbivorous species (grass carp). In the period of research, the number of sprat`s first summer fish varied from 0.57 ind. . The average index of number and biomass of first summer pipefish in Zaporizhske reservoir reached 3.32 ind./100 m 2 and 2.57 g/100 m 2 respectively. It should be noted that the number of this species in some parts of the reservoir (in the Samara Bay, near the village of Stari Kodaki, near Voloske village) is very high and can reach 38.0-52.1 ind./100 m 2 . Due to its large number in the littoral zone of ponds pipefish may be significant trophic competitor for other fish species. Today is quite difficult to predict the number of pumpkinseed in Zaporizhske reservoir, but due to the fact that this species is well adapted to the environmental conditions of the region and quickly acclimates in reservoirs of Dnipropetrovsk region, its population increases. If in scientific catches in the waters of Zaporizhske reservoir in 2011 there were recorded isolated cases of catching pumpkinseed, from 2013-2014 years there were found local habitat of pumpkinseed in the reservoir and its tributaries, and the number of first summer fish of this species reached 0.03 ind./100 m 2 in Samara Bay and 0.8-5.45 ind./100 m 2 in the reservoir. During scientific control catches in May 2012 in the Samara Bay near the village Odynkivka, the pumpkinseed was encountered in such fishing gear as gill nets with a mesh size of 30-32 mm. And already in 2016 during the works at the control and monitoring station in the waters of the Samara Bay in the village. Novoselivka from 10.06.2016 to 30.06.2016 during the analysis of industrial catches from stack nets with a step a=30 mm there was catched from 20 to 200 kg of pumpkinseed daily (Fig. 1) . This species does not have an industrial significance, but the question arises about its posting at fish receptions and consideration as a partial species in the fishery in the Zaporizhske water reservoir. It is recommended to allow swordfish catches without limitation and forecasting. We advised on the inclusion of the pumpkinseed in the regulatory documents regarding the procedure for industrial fishing in the Zaporizhske reservoir in 2017, in particular the project "Limits and forecasts of admissible special use of water bioresources of national importance in Dnipro reservoirs in 2017". Stone moroco P. parva (Temminck et Schlegel, 1846 ) is characterized by a great ability to spread and develop in new reservoirs.
In the Dnipropetrovsk region it is found almost everywhere. It occurs in some flooded quarries (village Stary Kodaki), spreads throughout the water area of the Zaporizhzhya (Dnipro) reservoir. The number of its first summer fish per 100 m 2 of littoral of the reservoir fluctuates each year and an average of 7 years of research is 5.88 with a biomass of 7.71 g/100 m 2 . In some years, at some sites, the number of its first summer fish reached 48.13 per 100 square meters (2015, near Voyskove village) and 87.53 per 100 square meters (2016, near Stary Kodaki) . This species does not have industrial value and acts as a food competitor.
The number of big-scale sand smelt`s first summer fish A. pontica (Eichwald, 1831) First summer individuals of such species as the Azov percarina P. demidoffii (Nordmann, 1840), channel catfish I. punctatus (Rafinesque, 1818), Black sea shud A. pontica (Eichwald, 1838) were cathed by tuck seine extremely rare, because the species have a limited number and local habitats. In catches there were not found first summer silver carp H. molitrix (Valenciennes, 1844) , bighead carp A. nobilis (Richardson, 1845) and grass carp C. idella (Valenciennes, 1844) , since these species of fish do not reproduct in the reservoir, and their number is supported by the annual artificial livelihoods of the reservoir for the purpose of fishing development. Thus, the genesis of Zaporizhske reservoir fish fauna is still ongoing and it is connected with the subsequent emergence of new species and increase of their numbers and biomass.
Conclusions
In recent years, there is an intensive reforming the species composition in fauna of the Zaporizhske reservoir. Currently, about one third of the fish species of the Zaporizhske reservoirs are adventitious, they have not fully realized the potential of adaptation, and the effect of their introduction is still difficult to predict. The main reasons for the spread of new fish species in the basin of the Zaporizhske reservoir include the disappearance of the Dnieper rapids and the increase in the mineralization of water. These events launched a process of self-resettlement, resulting appearance of some marine species of fishes in reservoir from the southern regions. As a result of the fishery exploitation of the reservoir, such species as the silver carp, grass carp, bighead, Prussian carp, Stone moroco and channel catfish are caught in it. As a result of the deliberate release of exotic fish, a pumpkinseed got to the reservoir, and widespreads its area.
